On the base of the Hamiltonian approach, hydrodynamic equations for quantum spin crystal are obtained. Basic thermodynamic identity is formulated. Expressions for the ux densities of additive motion integrals in terms of thermodynamic potential density are found both for the cases of Galilean invariant and Galilean noninvariant systems. Stationary solutions corresponding to spiral magnetic ordering are received. Spectrum of propagating modes is studied.
Introduction
It is well known that super uidity in a quantum crystal 1] points towards the possibility of two types of motion. The rst type is the motion of lattice sites inherent for a solid, while the second type is associated with mass transfer by quasiparticles with motionless lattice sites, which is characteristic for a super uid liquid. Linear dynamics equations for quantum crystals were obtained in Ref. 1 ] by using a phenomenological approach; their nonlinear generalization was carried out in Refs. 2{4]. In these works, however, the e ect of spin degrees of freedom on nonequilibrium processes in quantum crystals was disregarded, although it can be signi cant for quantum solid 3 He. Bearing in mind that the symmetry relative to uniform spin rotations is spontaneously destroyed in super uid phases of 3 He, we consider the case when spin invariance is broken completely (the parameter describing such breaking is the real matrix of rotation), which corresponds to the B{phase of 3 He. In other words, we consider a quantum spin crystal whose equilibrium state is characterized by a simultaneous violation of phase, translational and spin invariance.
The variables describing violation of the symmetry as to spin rotations, phase transformations and spatial translations are the real matrix of rotation a (x) in the spin space, the super uid phase (x) and the displacement vector u i (x) in the con guration space respectively. Breaking of any two of these symmetries was considered earlier 1{6]. The case of simultaneous violation of all the three types of the symmetry has not yet been analysed. We will try to solve the problem formulated above by using the Hamiltonian approach. Let us brie y describe the basic concepts of this method. (1:3) By using the Hamiltonian approach we can easily formulate the di erential conservation laws associated with various symmetry properties of the 
Fundamentals of the Hamiltonian approach

Poisson brackets and conservation laws
It was mentioned in Introduction that in addition to the densities of entropy (x), mass %(x), momentum i (x) and spin s (x), characterizing the state of a quantum spin crystal with broken symmetry with respect to spin rotations, we must also choose the orthogonal matrix of rotation a (x), the super uid phase (x) and the displacement vector u i (x) as dynamic variables. Therefore the energy density "(x) in the general case is a functional Here t ik is the momentum ux density.
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Thermodynamics. Local form of dynamic equations
The structure of nonlocal dynamical equations 10] is simpli ed considerably in the longwave limit, when spatial inhomogeneities of dynamic variables are small. Assuming that the energy density is a function of the quantities ; %; i ; s ; p i ; b ik ; a ; ra (or, that the same, the left Cartan form ! k 1=2 a r k a instead of ra ), i.e., "(x) = "( (x); %(x); i (x); p i (x); b ik (x); s (x); a (x); ! k (x)) (3:1) we obtain dynamic equations in the local form. Since the energy density satis es the property of rotational invariance (2.3), we can write "(s; ! k ; a) = "(as; a! k ; 1) "(s; ! k ); (3:2) where s = as, ! k = a! k is the right Cartan form, ! k = 1=2 a r k a .
Note that we use a formalism of left and right Cartan forms ! k ; ! k instead of r k a;ãr k a (that mathematically is identical) because they are the convenient compact constructions obeying the simple transformation properties relative to spin rotations. In the theory of magnetic systems with spontaneously broken spin invariance they play the role analogous to that of the super uid momentum for a super uid system 9, 11]. By virtue of formulae We formulate the second law of thermodynamics for the system under investigation. We write the basic thermodynamic identity in the form d" = Td + d% + v n k d k + h ds + k d! k + j s i dp i + ik db ik : (3: 3) Here T is the temperature, is the chemical potential, v n k is the normal velocity, j s i is the super uid mass current and the quantities h ; k ; ik are the respective conjugate variables to s ; ! k ; b ik (h = h a is the magnetizing eld).
Let us nd expressions for ux densities of mass, spin, momentum and energy corresponding to the energy density (3.2). Using formulae (2.6){(2.8) and (2. 
The complete system of equations (3.5){(3.7) de nes the dynamic properties of a quantum spin crystal in neglect of dissipative processes. If the variable a is cyclic (the Hamiltonian H is independent of a ), the spin dynamics of the quantum crystal is described, in accordance with 
